Gli protein nuclear localization signal.
Drosophila cubitus interruptus (Ci) and its vertebrate homologues, the glioblastoma (Gli) protein family, are the transcription factors belonging to the metazoan Gli/Glis/Zic ZF protein superfamily that shares similar five tandemly repeated C2H2-type zinc finger (ZF) motifs. Nuclear transport of Gli/Ci proteins is regulated by hedgehog (Hh) signaling and is an essential part of the Hh signal transduction pathway. Gli/Ci proteins possess a nuclear localization signal (NLS) and a nuclear export signal (NES), both of which are key signatures for controlling nucleocytoplasmic shuttling. The NLS of the Gli/Ci proteins has been mapped to the fifth ZF domain and its C-terminal side. It contains two clusters of basic residues (classical bipartite-type), which are conserved in metazoan Gli/Ci homologues, but which partially deviate from the intra-ZF domain NLSs in the Glis and Zic proteins. Recently, Importin α3 was identified as a nuclear transport protein for Ci. When we modeled the 3D structure of the Gli NLS-Importin α complex, the two basic clusters were predicted to fit in the two binding interfaces of Importin α. The mechanisms controlling the function of NLSs and NESs involve the elimination of the NES by Hh signaling-dependent protein cleavage in the Ci and the Gli3 proteins, and the phosphorylation of a threonine residue close to the NLS in Gli1. Both processes depend on the activity of protein kinase A, which has a critical role in Hh signaling in fly wing discs. In addition, the Roadkill protein, a substrate recognition component of E3 ubiquitin ligase, competes with the Ci protein to interact with Importin α3 resulting in inhibition of Ci protein nuclear import.